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shown to be an attractive and effective compensatory strategy for the alexithymic individual 3 (Woodman et al., 2008) . 4 The alexithymic individual's difficulty with the experience and interpretation of 5 emotion is such that the source, valence, and intensity of emotions evoked in everyday life 6 may be confusing and unclear (Cisler, Olatunji, Feldner, & Forsyth, 2010) . In other words, in 7 everyday life, alexithymic people are unable to identify the specific origin of their emotion, 8 express it, or control it effectively (Woodman et al., 2010) . A specific attraction of the high-9 risk domain is that it enables such individuals to move from experiencing non-specific, 10 ambiguous and internal emotions (e.g., anxiety) to experiencing specific and intense emotions 11 (e.g., fear), which are attached to an objective danger (cf. Castanier et al., 2011; Fenichel, 12 1939; Sadock & Sadock, 2007) . Such an emotional experience may be particularly attractive 13 to the alexithymic individual because emotions concerned with externalized relatively 14 objective threats are more readily identifiable and require explicit emotion regulation 15 ( diminish the emotion regulation benefit to the alexithymic individual. Specifically, the 6 emotion regulation benefit is a consequence of experiencing distinct, unambiguous, intense 7 emotion: the type that is perceived as not being readily available in everyday life. If the 8 engendered emotion (of the high-risk domain) becomes normative, and thus by definition 9
does not significantly differ from that experienced in everyday life, the (emotion regulation) 10 benefit will be lost (Solomon, 1980) . Such an emotional-acclimatization cycle is similar to 11 that of the pharmacological-acclimatization experienced by the substance abuser. Namely, 12 when frequently administered, the hedonic value of drugs (e.g., cocaine) is decreased as the 13 user's reward set-point shifts in order to maintain physiological homeostasis (Ahmed & 14 Koob, 1998) . Thus, to gain a renewed 'high' the drug user must increase the dose of the drug 15 and, as a consequence, increase the associated risk of the drug taking behavior (Franken et  16 
al., 2006). 17
Maintaining emotional intensity. In order to maintain an ongoing emotion 18 regulation benefit of participation, the alexithymic individual will likely seek out a continued 19 sense of emotional intensity during participation as a means of experiencing the distinct 20 identifiable emotions associated with engagement (e.g., fear). One way that emotional 21 intensity can be influenced is via an individual's specific attitude to risk within the high-risk 22 domain. Indeed, attitudes to risk within the high-risk domain have been shown to vary 23 considerably . Specifically, many high-risk sport participants engage 24 with the express desire to minimize and control the dangers inherent in the high-risk domain 25 by exhibiting precautionary behaviors (e.g., Pain & Pain, 2005 ). An example of such behavior is a mountaineer who purposefully 9 ascends a snow gully despite the existence of a less dangerous alternate route and in the 10 knowledge that the chosen snow gully has a known high probability of avalanche. 11
According to the present theoretical framework, high-risk sport participants with 12 alexithymic tendencies will engage in deliberate risk taking behaviors and minimize 13 precautionary behaviors with the aim of experiencing emotional intensity from their 14 participation. Indeed, precautionary behaviors would attenuate the in situ experience of 15 intense emotion (Campos, Frankel, & Camras, 2004 ) and would enable participants to 16 experience less fear during participation (Kerr & Houge Mackenzie, 2014) . As the 17 alexithymic high-risk sport participant seeks an emotion regulation experience, he/she will 18 likely deploy only the perceived minimum requisite precautionary behaviors for participation 19 (cf. Barlow et al., 2013 and precautionary behaviors, negatively), which in turn will lead to a greater propensity to 4 experience accidents and close calls in the high-risk domain. Thus, the relationship between 5 alexithymia and accidents will be mediated by risk taking behaviors (see Figure 1) . 6
Study 1 7
Measuring accidents and close calls. Woodman et al. (2013) Figure 1 . Additionally, we sought to ensure that the mediation model 15
could not be discounted on the grounds of a sensation seeking explanation. This is because 16 one could argue that risk taking behaviors might be triggered by the express aim of attaining 17 "sensation rewards" during participation (Zuckerman, 2007, p. 13) . That is, so called 18 sensation seekers may forgo certain precautionary behaviors, and engage in deliberate risk 19 taking behaviors, in an effort to maximize thrilling sensations while participating (see Barlow 20 et al., 2013) . Given that sensation seeking has been shown to be a significant predictor of risk 21 taking and injuries (Kern et al., 2014) , sensation seeking propensity provides a potential 22 source of confound in the present study. As such, it was deemed necessary to control for 23 variations in sensation seeking within the present mediation models. 24
Method 25
Participants. The original sample comprised 762 traditional rock climbers aged 18 or 1 above. Traditional climbing refers to outdoor roped climbing where the lead climber utilizes 2 self-placed protection in the rock to arrest any potential fall. A lack of high-risk sport 3 experience and skill is associated with a decreased awareness of uncontrollable dangers and a 4 decreased accuracy in differentiating risky behaviors (Celsi et al., 1993) . Indeed, 5 inexperienced participants are more likely to engage in deliberate risk taking behaviors 6 (Ogilvie, 1974) leading to accidents and close calls (cf. Kontos, 2004) . Thus, we excluded 7 participants who reported that they were a 'beginner' or who had fewer than three years' 8 traditional rock climbing experience (n = 49). Recruitment advertisements, placed on 9 international rock climbing forums (e.g., ukclimbing.co.uk, rockclimbing.com, 8a.nu), led 10 participants to a webpage providing details of the university's ethical approval, a 11 confidentiality agreement, and a notification that proceeding to the next page was an 12 expression of informed consent to participate. Once data screening procedures had been 13 applied to identify spurious data (e.g., block-answering) the final sample comprised 690 14 individuals (598 men, 92 women; Mage = 32.05, SD = 11.85). Demographic data revealed a 15 sample that was largely experienced (Myears' participation = 11.06, SD = 7.66), competent 16 (Mtechnical climbing ability = HVS 2 ), and participated frequently (frequency of participation: ≥ 17 weekly, n = 510; ≥ twice monthly, n = 106; ≥ monthly, n = 38; ≥ every 2 months, n = 21; ≥ 18 twice annually, n = 11; ≤ annually, n = 4). of 45.57 (SD = 11.35). All reliability scores from the present study are presented in Table 2 . 
behaviors. 14

Accidents and Close Calls in Sport Inventory (ACCSI).The ACCSI was specifically 15
developed for the present study (see Table 1 ). The initial measure comprised two proposed 16 four-item factors: accidents (e.g. "My decisions in this activity lead to accidents") and close 17 calls (e.g. "I experience close calls when participating in my sport") in the high-risk sport 18 domain, measured using a seven-point Likert scale from 1 (Never) to 7 (Always). Susceptibility (e.g., I get restless when I spend too much time at home); Disinhibition (e.g., I
like wild parties); Thrill and Adventure Seeking (e.g., I like to do frightening things). These 1 four dimensions are combined to provide a total sensation seeking score. The internal 2 reliability coefficients range from 0.74 to 0.76 for the total score (Hoyle et al., 2002) . 3
Procedure. Participants completed the survey online after recruitment adverts had led 4 them to a webpage providing details of the research, a confidentiality agreement, and a 5 notification that proceeding to the next webpage was an expression of informed consent to 6 participate. If participants chose to continue, they completed demographic data followed by 7 the TAS-20, RTI, ACCSI, and BSSS. The whole procedure took approximately 20 minutes. 8
Results 9
Development of the Accidents and Close Calls in Sport Inventory. The Accidents 10
and Close Calls in Sport Inventory (ACCSI) data were analyzed using confirmatory factor 11 analysis (CFA) partially in an exploratory fashion. Continuous variable CFA methods were 12 deemed appropriate since the ordered-categorical data comprised seven categories 13 Initially, the proposed two-factor eight-item model was examined in order to ensure 22 each item was a good indicator of the underlying latent variable (Jöreskog, 1993 were a poor indicator of the underlying factor and were removed (Jöreskog, 1993) , which 2 reduced the number of items from four to three for both subscales. This removal significantly 3 improved the fit of the model to the data, and testing the two-factor six-item full-model 4 revealed a good fit (see Table 1 ) and acceptable alpha reliability levels (see Table 2 ). As the 5 factor-factor correlation was moderately high (.72), we conducted a Satorra and Preliminary analysis. It is well established that risk taking propensity is greater in 10 men compared to women (Byrnes, Miller, & Schafer, 1999) . In the present study, no 11 significant difference between men and woman was evidenced for precautionary behaviors 12 (t688 = 1.23; p = .11). However, independent samples t test revealed that men scored 13 significantly higher than women on deliberate risk taking (t688 = 4.43; p < .001), close calls 14 (t688 = 3.08; p < .01), sensation seeking (t688 = 3.80; p < .001) and alexithymia (t688 = 2.43; p < 15 .01), and the accidents difference approached significance (t688 = 1.56; p = .06). 16 Consequently, all variables in this study, and the subsequent studies reported in this 17 manuscript, were standardized within sexes before further analysis. 18
Mediation models. All mediation analyses were conducted using an SPSS macro that it is standardized, insensitive to sample size, and on an interpretable metric (0 to 1). 25
As hypothesized, alexithymia significantly predicted deliberate risk taking (a path), 1 accidents (c' path), and close calls (c' path). Additionally, deliberate risk taking significantly 2 predicted accidents (b path) and close calls (b path; see Table 3 ). As hypothesized, deliberate 3 risk taking significantly mediated the relationship between alexithymia and both accidents 4 and close calls, generating small to medium κ 2 effect sizes. The models explained 10.6% and 5 27.9% of the variance in accidents and close calls, respectively. Although the κ 2 analyses 6 provided some evidence for mediation, precautionary behaviors largely did not significantly 7 mediate the relationship between alexithymia and either accidents or close calls (see Table 3 ). 8
Sensation seeking. Sensation seeking was negatively correlated with precautionary 9 behaviors and positively correlated with deliberate risk taking, accidents, close calls, and 10 alexithymia (see Table 2 ). However, when sensation seeking was entered into the mediation 11 model as a covariate, deliberate risk taking continued to significantly mediate the relationship 12 between alexithymia and both accidents (b = .020; CI = .004-.042) and close calls (b = .037; 13 CI = .005-.071). 14 Age. Age was significantly positively correlated with precautionary behaviors and 15 significantly negatively correlated with deliberate risk taking, close calls, alexithymia, and 16 sensation seeking (see Table 2 ). However, when age was entered into the mediation model as The primary aim of Study 1 was to test the hypothesis that alexithymia would be 22 associated with greater risk taking, which in turn would result in a greater propensity to 23 experience accidents and close calls. Study 1 provided strong evidence for the mediating role 24 of deliberate risk taking in the relationship between alexithymia and accidents and close calls. 25
Furthermore, the role of alexithymia could not be explained by sensation seeking. The role of 1 precautionary behaviors was somewhat less clear. Certainly, the findings from Study 1 2 warrant replication for two principal reasons: First, there was some incongruence between the 3 unstandardized effect and the kappa-squared (κ 2 ) effects for precautionary behaviors with 4 some analyses revealing a mediation effect and others revealing no such effect (see Table 3 ), 5 which requires clarification. Second, the results of Study 1 warrant extending to populations 6 beyond rock climbers to participants of other high-risk sports. This extension is for the 7 purposes of generalizability but also because the exclusive participation of rock climbers may 8 have contributed to the mixed precautionary behaviors findings. Indeed, there is an element 9 of precautionary behavior that is considered an integral part of rock climbing (e.g., checking 10 one's harness is correctly secured prior to climbing). Thus, the aim of Study 2 was to re-11 examine the alexithymia and accidents/close calls relationship with a sample drawn from a 12 variety of high-risk sports. We hypothesized that risk taking (deliberate risk taking and 13 precautionary behaviors) would mediate this relationship. Fremaux, & Boyer, 1997). Given the strong theoretical link between anhedonia and 7 alexithymia and between anhedonia and risk-taking, we aimed to test whether the alexithymia 8 -risk-taking relationship would hold when controlling for anhedonia in the present mediation 9 model. 10
Study 2 11
Method 12
Participants. The sample comprised 332 new participants. Checking the email 13 addresses of all participants across all three studies revealed that participants across the three 14 studies participated in one study and in one study only. In the present study participants 15 engaged in a variety of high-risk sports (e.g., downhill mountain biking, rock climbing, sky 16 diving, white water kayaking) and were recruited via internet advertisements placed on 17 international sporting forums (e.g., dropzone.com, newschoolers.com). The inclusion criteria 18 
Results
13
ACCSI model fit. An adequate fit for the two-factor, six-item ACCSI model was 14 confirmed (see Table 1 ). The factor-factor correlation was .87. Satorra-Bentler scaled 15 difference χ 2 test again supported the discriminant validity of the two factors (S-B χ 2 diff (1) = 16 10.90, p < .001). 17
Mediation models. As hypothesized, and confirming the findings from Study 1, 18
deliberate risk taking significantly mediated the relationship between alexithymia and both 19 accidents and close calls (see Table 3 ), generating small to medium κ 2 effect sizes. The 20 models explained 18.0% and 26.4% of the variance in accidents and close calls, respectively. 21
As expected, alexithymia significantly positively predicted deliberate risk taking (a path), 22 accidents (c' path), and close calls (c' path). Additionally, deliberate risk taking significantly 23 positively predicted accidents (b path) and close calls (b path; see Table 3 ).
As hypothesized, and clarifying the ambiguous finding in Study 1, precautionary 1 behaviors significantly mediated the relationship between alexithymia and both accidents and 2 close calls although the generated κ 2 effect sizes were small. The models explained 8.9% and 3 8.8% of the variance in accidents and close calls, respectively. As expected, alexithymia 4 significantly negatively predicted precautionary behaviors (a path), and positively predicted 5 accidents (c' path), and close calls (c' path). Additionally, precautionary behaviors 6 significantly negatively predicted accidents (b path) and close calls (b path; see Table 3 ). 7
Anhedonia. Anhedonia significantly positively correlated with alexithymia and 8 significantly negatively correlated with precautionary behaviors. Anhedonia was not 9 significantly correlated with either deliberate risk taking, accidents, or close calls (see Table  10 2). When anhedonia was entered into the mediation model as a covariate, deliberate risk 11 taking continued to significantly mediate the relationship between alexithymia and both 12 confirmed (see Table 1 ). The factor-factor correlation was .85. Satorra-Bentler scaled between alexithymia and both accidents and close calls (see Table 3 Table  21 3). 22
Confirming the finding in Study 2, and in line with the hypothesis, precautionary 23 behaviors significantly mediated the relationship between alexithymia and both accidents and 24 close calls, generating small κ 2 effect sizes. The models explained 16.5% and 20.3% of the 25 variance in accidents and close calls, respectively. As expected, alexithymia significantly 1 negatively predicted precautionary behaviors (a path), and positively predicted accidents (c' 2 path), and close calls (c' path). Additionally, precautionary behaviors significantly 3 negatively predicted accidents (b path) and close calls (b path; see Table 3 ). 4
Anhedonia. As in Study 2, anhedonia was significantly negatively correlated with 5 precautionary behaviors and significantly positively correlated with alexithymia. Again, no 6 significant correlation was revealed for either deliberate risk taking or close calls although, in 7 the present study, anhedonia was significantly correlated with accidents (see Table 2 ). Additionally, the models could not be explained by anhedonia. 18
General Discussion 19
The aim of the present studies was to test the relationship between alexithymia, risk 20 taking, and accidents and close calls. Results consistently revealed that both deliberate risk 21 taking and precautionary behaviors mediated the alexithymia -accidents/close calls 22 relationship. Furthermore, we developed a two-factor measure of accidents and close calls in 23 sport, which consistently fit the data well and evidenced preliminary concurrent validity. 24
Unlike merely observing correlations between variables, the present mediation 1 analyses enable tentative causal inferences to be made (Preacher & Hayes, 2008) . 2 Specifically, one could argue that the present results provide support for alexithymia causally 3 influencing risk taking behaviors, which in turn lead to the incidence of accidents and close 4 calls. The direction of this sequential pathway is made all the more likely by the nature of the 5 independent variable because alexithymia is widely considered a stable personality trait (e.g., 6 Bagby et al., 1994; Luminet et al., 2007). However, more research is required before this 7 theoretically derived sequential position can be validated, as even stable personality traits are 8 not set in stone (Roberts, Walton, & Viechtbauer, 2006) . Although a definitive conclusion 9 regarding causation would be premature, the alternative explanations are theoretically more 10 tenuous. Specifically, it is difficult to contend theoretically that risk taking, or indeed the 11 experience of accidents within a high-risk domain, would lead to elevated alexithymia. 12
Furthermore, it would be equally contentious to argue theoretically that the experience of 13 accidents in the high-risk domain might result in an increase in risk taking behaviors. Rather, 14 one would more easily argue for the opposite effect, as the experience of an accident would 15 likely decrease, not increase, the propensity to take risks (regardless of alexithymia). Despite 16 the strength of the theoretical position regarding the sequence of the mediation model, there 17 remains a need for further research to confirm (or otherwise) that position. 18
As discussed previously, it could be argued that it is either sensation seeking or 19 anhedonia that lead to greater risk taking behaviors in the high-risk domain. Indeed, both 20 sensation seeking (Study 1) and anhedonia (Study 2 and Study 3) are associated with 21 decreased precautionary behaviors, and sensation seeking is associated with increased 22 deliberate risk taking. However, the present analyses suggest that such an argument would be 23 ill-founded, as it was indeed alexithymia that consistently emerged a significant predictor of 24 risk taking behaviors when controlling for both sensation seeking and anhedonia. That being 25 said, future research would do well to explore additional variables that may significantly 1 contribute to the present mediation model (e.g., escape from self-awareness; Castanier et al., 2
2011; Taylor & Hamilton, 1997). 3
Across the three studies, both the deliberate risk taking and precautionary behavior 4 mediation models demonstrated small to medium effect sizes with both accidents and close 5 calls. We prefer to avoid an inflexible interpretation of effect size based solely on arbitrary 6 benchmarks (cf. Preacher & Kelley, 2011) and rather prefer to emphasize that the relatively 7 modest effect sizes may have substantive practical importance. Specifically, in the context of 8 dangerous environments, people will die if they enter the high-risk sport domain and 9 completely fail to display any precautionary behaviors whilst simultaneously maximizing 10 deliberate risk taking behaviors. In other words, it can be argued here that small effect sizes 11 could have very meaningful real-life connotations. 12
The clear relationship between alexithymia and accidents/close calls has considerable 13 practical implications with regard to accident and injury prevention, which is a growing area 14 of research given the escalation of litigation costs associated with injuries (Hébert-Losier & 15
Holmberg, 2013). Indeed, the use of alexithymia as a construct to predict risk taking 16 behaviors could be useful in the identification of potentially dangerous participants -17 dangerous to themselves, to other participants, or both. It is indeed likely that most instructors 18 and group leaders would welcome any such information when preparing participants for their 19 activity. However, further research is required to establish if the alexithymia -risk-taking 20 relationship might be extended beyond the population of experienced, competent, and adult 21 high-risk sport participants studied in the present study. As the high-risk sport participants ' 22 group-mean levels of alexithymia were comparable to those of Parker et al.'s (2003) sample 23 norms, it would be worth testing whether the present model could be extended to other risk-24 taking domains within sport and exercise (e.g., drug taking, overtraining) or indeed to risk 1 taking environments beyond sport (e.g., industrial and financial risks, crime). In summary, the present set of studies demonstrates that alexithymia leads to a 24 propensity to adopt greater risk taking behaviors, which in turn increases the likelihood of an 25 accident or a close call in the high-risk domain. The alexithymic individual may deem the 1 risk of physical harm as an acceptable -or indeed necessary -evil to derive the emotion 2 regulation benefit that is craved in the high-risk domain, and we urge researchers to consider 3 more fully and widely the emotion regulation motives that might be associated with risk 4 taking in sport and exercise environments more globally. 
